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METHOD OF HEAT TREATING CHRYSOTILE
ASBESTOS FIBRES

This is a continuation of application Ser. No. 865,410,
filed Dec. 29, 1977, now U.S. Pat. No. 4,192,707,

FIELD OF INVENTION

This invention relates to the production of novel
asbestos fibres from conventional soft chrysotile asbes-
tos.

BACKGROUND TO THE INVENTION

Asbestos 1s used as a reinforcing fibre in fibre-filled
plastic materials. Two important properties of the re-
sulting composite material are the impact strength and
the flexural strength. When most types of chrysotile
asbestos are used as reinforcing fibres, the composite
material has generally relatively good flexural strength
and stiffness but poor impact strength. In many in-
stances, 1t is therefore advantageous to improve the
impact strength.

Some naturally occurring, very harsh chrysotile as-
bestos fibre having particularly good flexural strength
and stiffness properties as a reinforcing fibre in fibre-
filled resins is known to be relatively long, very straight
and smooth-surfaced. Available quantities of this fibre
are limited and a comparable asbestos fibre has not
heretofore been produced synthetically.

SUMMARY OF INVENTION

In accordance with the present invention, chrysotile
asbestos fibres are heat treated to obtain an improve-
ment in impact strength properties for a coarse fraction
thereof when used in resin reinforcement without incur-
ring any strength loss through loss of water of crystalli-
zation other than a very minor loss. The coarse fraction
may be initially separated from the chrysotile asbestos
fibres or may be separated from heat treated fibres.
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The heat treatmentis effected in an ambient atmo- 40

sphere having a substantially uniform temperature of
about 400° to about 600° C. for a time from about 1 to
about 5 hours sufficient to increase the impact strength
of the coarse fraction of fibres in resin reinforcement

and insufficient to result in a significant degree of dehy- 45

droxylation of the fibres, which would impair the im-
pact strength properties. The heating may be effected in
any convenient apparatus, such as, a large scale muffle
furnace.

The heating of the fibres 1s controlled-by a tempera-
ture-time relationship to avoid loss of water of crystalli-
zation and the maximum water loss (dehydroxylation)
which can be tolerated i1s about 2% by weight of the
total water of crystallization, the latter value being the
“significant degree of dehydroxylation” mentioned
above. It 1s preferred to achieve the increased impact
strength properties without any dehydroxylation.

GENERAL DESCRIPTION OF INVENTION

The asbestos fibres may be treated by the procedure
of the invention in a bulk form but it is more convenient
and preferred to treat the fibres in a pressure packed
form. Pressure packing decreases considerably the vol-
ume of the fibres to be treated and permits commercial
operation, since large volumes of fibres can be simulta-
neously heat treated.

When in the pressure packed form, it takes some time
for the heat to permeate the block, so that fibres in outer
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portions of the block may be heat treated at the ambient
atmosphere temperature for longer periods than those
towards the centre of the block. This heating pattern
results In an overall improvement in impact strength
properties in resin reinforcement for the coarse fibres in
the block without strength loss, although the individual
properties of the fibres in the block may vary.

Pressure packing, when effected, is preferably carried
out to provide a density in the pressure pack of about 25
to about 50 Ib./cu.ft. (200 to 800 Kg/M?). The pressure
pack typically is formed from a 100 Ib. (50 Kg) lot of
fibres and may be dimensioned 24" X 16" X 9",

In a preferred embodiment of the invention, the
chrysotile fibres are heated in an ambient atmosphere
having a temperature of about 500° to about 550° C. for
about 2 to 3 hours, usually in a pressure packed form
having a density of about 25 to about 50 1b./cu.ft.

Two alternative procedures are possible within the
scope of the invention to produce the novel fibres hav-
ing high impact strength properties. In the first of these
alternatives, the chrysotile asbestos fibres are heat
treated and, thereafter, the heat treated fibres are classi-
fied and the coarse fraction is collected.

In one emodiment of this procedure, the heat treated
fibres are opened to a limited extent by any convenient
procedure, such as, by using a fan opener to an average
surface area of about 4000 to about 8000 sq.cm/g. The
fibres then are classified to separate the coarse fraction.
The classification may be effected using an air classifier,
particularly a Centri-Sonic classifier.

The coarse fibre fraction obtained in this embodiment
constitutes about 10 to about 35% of the total opened
fibres, with the quantity varying with the temperature
of heat treatment. The ratio of coarse fraction to fines
fraction produced also may be varied by controlling the
speed of rotation of the classifier and the rate of air flow
therethrough.

The fines fraction from the classification may be dis-
carded or usefully used for asbestos cement reinforce-
ment with improved filtration properties, in accordance
with the disclosure of our U.S. Application Ser. No.
824,929 filed Aug. 15, 1977.

In the other alternative, the chrysotile asbestos fibres
first are classified to separate a coarse fraction which
then is heat treated. The fines fraction may be discarded
or separately heat treated in accordance with our afore-
mentioned U.S. application.

While the procedure of the invention has wide appli-
cability to a variety of grades of chrysotile asbestos
fibres, it has particular utility with respect to those
chrysotile asbestos fibres classified as Group 4 and
Group 5 by Quebec Asbestos Mining Association.

The heating process carried out in accordance with
this invention changes the physical characteristics, of
the coarse fraction of asbestos fibres. The heat treated
coarse fraction resulting from the process of the inven-
tion is in the form of long, very straight and smooth-sur-
faced hard fibres which are longitudinally alignable for
thermo-setting resin reinforcement and readily dis-
persed for thermoplastic resin reinforcement.

The fibres exhibit a high impact strength in fibre-
filled resins which is greater than the natural very harsh
fibres, although they exhibit lower flexural strength
than the natural very harsh fibres. The fibres produced
in this invention generally have diameters of about 0.1
mm to about 2 mm and lengths up to about 8 mm.

The coarse fibres provided following the procedure
of the invention may be opened further, typically to an
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average surface area of about 3000 cm? per gram. The
further opened fibres have both the appearance and
reinforcing properties of the natural very harsh fibre,
including the flexural strength properties.

EXAMPLE

Chrysotile asbestos fibres (Group 4) were formed
into a pressure-packed block and heated at 500° C. for 2
hours in a muffle furnace. Following the heat treatment
and cooling of the block, the fibres were opened to an
average surface area of about 7000 cm2/g using a fan
opener.

The opened fibres were fed to a Centri-Sonic classi-
fier operating under conditions which will produce 10
to 15% rejects. The rejects were relatively coarse and
very straight fibres. The reinforcing characteristics of
this fraction in high density polyethylene were tested
and compared with those of } inch glass fibres, another 20
chrysotile material (Calidria RG600) widely used as a
reinforcing material, the very harsh fibre and the rejects
fraction opened to 3000 cm2/g.

In each case, the resin and fibres (30% by weight of 75
mixture) were compounded on a two-roll mill for 2
minutes at 275° F., cooled and broken into pieces ap-

proximately 17X 1" X 3". The pieces were compression
molded at 275° F. and 1000 psi.

The resulting materials were subjected to various -°

tests and the results are reproduced in the following
Table I:
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TABLE 1
- 15
Izod
Impact Flexural Flexural
Strength  Strength Modulus
(ft.1b./inch) (psi) (psi) Colour
Very harsh Fibre 0.46 8000 710,000 Black 40
Calidria RG 600 0.66 7420 624,000 Dark
| Green
Glass Fibres 1.26 3990 537,000 White
Classified Coarse 0.99 6900 580,000 Light
Fraction (unopened) Brown
Classified Coarse 43
Fraction Opened to Light
3000 cm?/g 0.45 - 7600 710,000  Yellow

The results of the above Table I show the high impact ¢,
strength properties of the coarse fraction and the very
close comparison of the properties of the opened frac-
tion and the very harsh fibre.

The fines fraction from the classifier was tested for its
properties in asbestos-cement. These properties were
compared with those of untreated fibres which had
been otherwise processed to produce their optimum

properties. The results are reproduced in the following
Table II:

33

60

65

4,259,146

4

TABLE II

%
Classified Fines

Property Fraction Untreated Fibres

%

Fiitration rate

(ml/sec) 22.8 13.1
Water retention (%) 16.2 20.4
Plaque density (g/cm?) .41 1.60
Modulus of rupture

adjusted for density

(kg - cm?) 516 527

M

The results of the above Table 11 demonstrate that the
heat treated, opened and fine classified fibres exhibit
substantially no decrease in modulus of rupture and-an
Increase in asbestos-cement filtration rate of about 75%.

SUMMARY

The present invention, therefore, provides a proce-
dure for forming novel asbestos fibres from chrysotile
asbestos fibres. Modifications are possible within the
scope of the invention.

What we claim is:

1. A method for the formation from Group 4 or
Group 5 chrysotile asbestos fibres of long, very straight,
smooth-surfaced, hard asbestos fibres having enhanced
impact strength in resin reinforcement, which com-
prises:

heat treating said chrysotile asbestos fibres and classi-

tying said heat treated fibres to recover a coarse
fraction constituting said hard asbestos fibres:

said heat treatment being effected by heating in an

ambient atmosphere having a substantially uniform
temperature of about 400° to about 600° C. for a
time from about 1 to about 5 hours sufficient to
increase the impact strength of the coarse fraction
of fibres in resin reinforcement and insufficient to
result 1n a loss of water of crystallization of the
fibres of greater than about 2% by weight of the
total weight of water of crystallization.

2. The method of claim 1 wherein said heat treatment
is effected to achieve a maximum increase in said impact
strength properties without any loss of water of crystal-
lization from the fibres.

3. The method of claim 1 wherein said heat treatment
is effected in an ambient atmosphere at a temperature of
about 500° to about 550° C. for about 2 to 3 hours.

4. The method of claim 1 wherein said fibres are in a
pressure packed form during said heating step.

5. The method of claim 4 wherein said fibres are
pressure packed to a density of about 25 to about 50
Ib./cu. ft.

6. The method of claim 1 wherein the chrysotile
asbestos fibres are heat treated, the heat treated fibres
are opened to an average surface area of about 4000 to
about 8000 sq.cm./g. and the opened fibres are classified
to separate the coarse fraction.

7. The method of claim 1 wherein said coarse fraction
resulting from said classification is opened to an average

surface area of about 3000 cm?2/g.
* % S %* %
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